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<150> US 09/492,590 
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<160> 16 
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<210> 1 

<211> 29 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> PCR Primer for E. coli argU gene 

<400> 1 

gacactagta atcagacgcg gtcgttcac 2 9 



<210> 2 

<211> 32 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> PCR primer for E. coli ArgU gene 

<400> 2 

gacgacgaca agaatcagac gcggtcgttc ac 32 



<210> 3 

<211> 29 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> PCR primer for E. coli ArgU gene 



<400> 3 

ctgccatggt ggaggatata aagaaggcg 



29 



<211> 29 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> PCR primer for E. coli IleY gene 

<400> 4 

cagccatggc cttgaaatgg cgttagtca 



<210> 5 

<211> 29 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> PCR primer for E . coli IleY gene 

<400> 5 

gacactagtc cttgaaatgg cgttagtca 



<210> 6 

<211> 29 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> PCR primer for E. coli IleY gene 

<400> 6 

cagtctagat catcatgttt attgcgtgg 



<210> 7 

<211> 29 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> PCR primer for E. coli IleY gene 

<400> 7 

gacctcgagt catcatgttt attgcgtgg 



<210> 8 

<211> 29 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> PCR primer for E. coli LeuW gene 



<400> 8 

cagtctagag aatcccgtcg tagccacca 



<210> 9 

<211> 30 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> PCR primer for E. coli LeuW gene 

<400> 9 

gacctcgagg gcatccgatc aacgctttct 



<210> 10 

<211> 29 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> PCR primer for E. coli ProL gene 

<400> 10 

gacgtcgacg tgctgacaga cgagaagcg 



<210> 11 

<211> 29 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> PCR primer for E. coli ProL gene 

<400> 11 

gacctcgagg gtgtggtctg gacgttctg 



<210> 12 

<211> 29 

<212> DNA 

<213> Artificial sequence 
<220> 

<22 3> PCR primer for E. coli GlyU gene 

<400> 12 

ctgccatggg gcacttgcta aggagagcg 



<210> 13 

<211> 33 

<212> DNA 

<213> Artificial sequence 



<220> 

<223> PCR primer for E. coli GlyU gene 
<400> 13 

ggaacaagag ggcgtgtttt cctgggttgt tac 33 

<210> 14 
<211> 10133 
<212> DNA 

<213> Escherichia coli 
<400> 14 

atgctatcag catggatgaa cggggcgtag agggcaaaag tctgaaaaga gaaccggcct 60 

gttgatacag gccgggaaag ggatcaggca acaacctgta cgctgtgacc tgcaaaactc 120 

actgtctgac cggcgacgat tttgcagcgt ttgcgcgttt caaccgcacc gtcgactttc 180 

acctggcctt cggcaatcgc gattttcgcc tgcgcgccgc tttcgctcca gccttccagt 240 

ttcagcaagt cgcacagctc aacgtgcgga tgtttaccta aagaaaatgt cgccatgtta 300 

ctcatcctgt ggatcatgat attcaacgca cgcctgtagc gtgttttcaa tcagcgtggc 3 60 

aaccgtcatc gggccaacgc cgccgggaac aggcgtaatg tatgaggcgc gtttagccgc 420 

gtcttcaaac acgacgtcgc ccacaacttt gccattttcc agacggttga tgccgacatc 480 

aatcacaatt gcgccttctt tgatccagtc accgggaata aagcctggct tgccaacggc 540 

aacgatcaat agatcggcat tttctacgtg atgacgcaga tttttagtga agcggtgagt 600 

cactgtagtg gtgcaacctg ccagcagcag ttccatgctc atcgggcggc caacgatatt 660 

cgatgcgcca atcaccacgg cgttgaggcc gaaggtatca atgttgtaac gctcaagcag 720 

cgtgacgata ccgcgcgggg tgcagggacg cagacgcggc gcgcgctggc acagacgacc 780 

gacgttgtaa ggatggaaac cgtccacgtc tttgtccgga tgaatacgtt ccagcacttt 840 

gacgttatca atacccgccg gtaacggcag ttgaaccaga atgccatcga tggtgttgtc 900 

ggcattcagc gtatcgataa gctccagcag ctccgcttcg ctggtggttt ccgggaggtc 960 

ataagagcgg gagacgaacc cgacttcttc acaagccttg cgtttgcttg cgacataaat 1020 

ttgcgatgca gggttactac ccaccagcac aacggccagt cctggtgccc gcagtccggc 1080 

tgcaatacgc gcctgaactt tttgagcaac ttcagagcgc acctgctgcg caatcgtttt 1140 

accgtcaata atctttgctg ccatcagaga gaggattcca tctgttacgt agatcgaagg 1200 

ggatgcgcct attttgtcag aagcggggcg cgctgtcagg tttcgtttca gatttatcgc 1260 

gtgaagcgac ctcttgcgaa ggtgaggcgc accgtcgctg agactgaaag cttcattttt 1320 
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cgtccatgat ggcgttgtaa atctggaact gatttatttc cttgtctaag gattaagata 1380 

atttaagaaa tacctgacaa tataaaaaga attttcagcc tggtaattta ccgcttcagg 1440 

tctatatttg tgttgaatat attttgcgcg gaagtattca tctaacgggg ctctctattt 1500 

tttagaatag agtgcatatt ttcaattaag acattcttag aggataaaaa ggaatttact 1560 

actatcagtg tcttaaataa agtaatcggt tatatacgga tgtggagtcg ataaatgaga 162 0 

ttgaaggaat atatatgaaa ttaagattta tttcgtctgc gctggctgcc gcactattcg 1680 

ccgctacggg tagttatgct gccgttgtag atggcggtac aattcacttt gaaggcgaac 174 0 

tggtgaatgc tgcctgttca gtgaatactg actcggcaga ccaggttgtc acactcggtc 1800 

aatatcgtac cgatattttc aatgctgttg gtaatacctc tgcattaatt ccattcacca 1860 

ttcagttgaa cgactgcgat cctgttgttg ccgctaatgc tgccgttgca ttttctggtc 1920 

aggctgatgc aatcaatgat aatttattgg ccattgcatc cagtaccaat acaacaacag 1980 

caacgggtgt cggtattgaa atacttgata atacatccgc aattctcaaa cctgatggga 2 04 0 

atagcttctc aaccaaccag aacttgatcc ccgggaccaa cgttcttcat ttttctgcac 2100 

gttataaagg caccggtaca agtgcatcag cagggcaagc aaatgctgac gcgactttta 2160 

ttatgagata tgaataatca aaaccacgtt gttttgaatt atatatcacg tcttataaca 2220 

aagtaatgta ccggttgtct gaagcggtat ggtggcaatg taaatcgaaa tcatgttcac 2280 

tttgtatcat gccgctttat taaatgaaaa gggaatgatg tgttgtaaga aaccaaagca 2340 

atcatttctt tatattcctt atttttgccg tcaggaatac acaaggcgta ttaactatga 2400 

tgactaaaat aaagttattg atgctcatta tattttattt aatcatttcg gccagcgccc 2460 

atgctgccgg agggatcgca ttaggtgcca cgcgtattat ttatcccgct gatgctaaac 252 0 

agactgcggt atggattaga aatagccata ccaatgagcg ctttctggtc aattcgtgga 2580 

ttgaaaacag cagcggtgta aaagaaaagt cattcatcat tacaccgcca ctgtttgtta 2640 

gtgaacccaa aagcgaaaat actttgcgta ttatttacac cggtccaccg ctggcagcag 2700 

atcgtgagtc tctgttctgg atgaatgtta agacgatccc ttcggtagat aaaaatgcat 2760 

tgaacggcag gaatgttttg caactggcga ttttatcgcg catgaaatta tttctccgtc 2820 

caattcaatt acaagaatta cccgcagaag cgccggacac actcaagttt tcgcgatccg 2880 

gtaactatat caatgttcat aatccatcac ctttttatgt caccctggtt aacttacaag 2 940 

tgggcagcca aaagttgggg aatgctatgg ctgcacccag agttaattca caaattccct 3000 

taccctcagg agtgcaggga aagctgaaat ttcagaccgt taatgattat ggttcagtaa 3 060 
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ctccggtcag agaagtgaac ttaaactaac cgaatcatct gacaatatca gagctaatta 3120 

tgaaaatacc cactactacg gatattccgc agaggtatac ctggtgtctg gccggaattt 3180 

gttattcatc tcttgccatt ttaccctcct ttttaagcta tgcggaaagt tatttcaacc 3240 

cggcattttt attagagaat ggcacatccg ttgctgattt atcgcgcttt gagagaggta 3300 

atcatcaacc tgcgggcgtg tatcgggtgg atctctggcg taatgatgag ttcattggtt 3360 

cgcaggatat cgtatttgaa tcgacaacag aaaatacagg tgataaatca ggtgggttaa 342 0 

tgccctgttt taaccaggta cttcttgaac gaattggcct taatagcagt gcatttcccg 3480 

agttagccca gcagcaaaac aataaatgca tcaatttact gaaagctgta cctgatgcca 3540 

caattaactt tgattttgca gcgatgcgcc tgaacatcac tattcctcag atagcgttgt 3600 

tgagtagcgc tcacggttac attccgcctg aagagtggga tgaaggtatt cctgctttac 3 660 

tcctgaatta taatttcacc ggtaacagag gtaatggtaa cgatagctat ttttttagtg 3720 

agctcagcgg gattaatatt ggcccgtggc gtttacgcaa caatggttcc tggaactatt 3780 

ttcgcggaaa tggatatcat tcagaacagt ggaataatat tggcacctgg gtacagcgcg 3840 

ccattattcc gctgaaaagt gaactggtaa tgggagacgg caatacagga agtgatattt 3 900 

tcgatggcgt tggatttcgt ggtgtacggc tttattcttc tgataatatg tatcctgata 3 960 

gccagcaagg gtttgcccca acggtacgtg ggattgcccg tacggcggcc cagctaacga 4 02 0 

ttcggcaaaa tggttttatt atctatcaaa gctatgtttc ccccggcgct tttgaaatta 4080 

cagatttgca cccgacatct tcaaatggcg atctggacgt caccatcgac gagcgcgatg 4140 

gcaatcagca gaattacaca attccgtatt caacagtgcc aattttacaa cgcgaagggc 42 00 

gtttcaaatt tgacctgacg gcgggcgatt ttcgtagcgg taatagtcag caatcatcgc 4260 

ctttcttttt tcagggtacg gcactcggcg gtttaccaca ggaatttact gcctacggcg 4320 

ggacgcaatt atctgccaat tacaccgcct ttttattagg gctggggcgc aatctcggga 4380 

actggggcgc agtgtcgctg gatgtaacgc atgcgcgcag tcagttagcc gacgccagtc 4440 

gtcatgaggg ggattctatt cgcttcctct atgcgaaatc gatgaacacc ttcggcacca 4 500 

attttcagtt aatgggttac cgctattcga cacaaggttt ttataccctt gatgatgttg 4560 

cgtatcgtcg aatggagggg tacgaatatg attacgacgg tgagcatcgc gatgaaccga 4620 

taatcgtgaa ttaccacaat ttacgcttta gccgtaaaga ccgtttgcag ttaaatgttt 4680 

cacaatcact taatgacttt ggctcgcttt atatttctgg tacccatcaa aaatactgga 4740 
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atacttcgga 


ttcagatacg 


tggtatcagg 


tggggtatac 


cagcagctgg 


gttggcatca 


4800 


gttattcgct 


ctcattttcg 


tggaatgaat 


ctgtagggat 


ccccgataac 


gaacgtattg 


4860 


tcggacttaa 


tgtttcagtg 


cctttcaatg 


ttttgaccaa 


acgtcgctac 


acccgggaaa 


4920 


atgcgctcga 


ccgcgcttat 


gcctccttta 


acgccaaccg 


taacagcaac 


gggcaaaata 


4980 


gctggctggc 


aggtgtaggt 


gggaccttac 


tggaaggcca 


caacctgagt 


tatcacgtaa 


5040 


gccagggtga 


tacctcgaat 


aatgggtaca 


cgggcagcgc 


cacggcaaac 


tggcaggccg 


5100 


cttacggtac 


gctggggggc 


gggtataact 


acgaccgcga 


tcaacatgac 


gttaactggc 


5160 


agctgtctgg 


cggtgtggtc 


gggcatgaaa 


atggcataac 


gctgagccag 


cctttagggg 


5220 


ataccaatgt 


tttgattaaa 


gcgcctggcg 


caggcggtgt 


acgcattgaa 


aatcaaactg 


5280 


gcattttaac 


cgactggcgc 


ggctatgcgg 


tgatgctgta 


tgccacggtt 


tatcggtata 


5340 


accgtatcgc 


gcttgatacc 


aatacgatgg 


ggaattccat 


cgatgttgaa 


aaaaatatta 


5400 


gcagcgttgt 


gccgacgcaa 


ggcgcgttgg 


ttcgtgccaa 


ttttgatacc 


cgcataggcg 


5460 


tgcgggcgct 


cattaccgtt 


acccagggcg 


gaaaaccggt 


gccgtttgga 


tcactggtac 


5520 


gggaaaacag 


taccggaata 


accagtatgg 


tgggtgatga 


cgggcaagtt 


tatttaagtg 


5580 


gtgcgccatt 


gtctggtgaa 


ttactggttc 


agtggggaga 


cggcgcgaac 


tcacgctgca 


5640 


ttgcgcacta 


tgtattgccg 


aagcaaagct 


tacagcaagc 


cgtcactgtt 


atttcggcag 


5700 


tttgcacaca 


tcctggctca 


taaaggaaat 


tatcaataag 


ataatctgca 


gattattatt 


5760 


ggcgatggca 


tgtttgtgtc 


tggcaaacat 


atcctgggct 


actgtttgtg 


caaatagtac 


5820 


tggcgtagca 


gaagatgaac 


actatgatct 


ctcaaatatc 


tttaatagca 


ccaataacca 


5880 


gccagggcag 


attgttgttt 


taccggaaaa 


atccggctgg 


gtaggtgtct 


cagcaatttg 


5940 


tccacccggt 


acgctggtga 


attatacata 


ccgtagttat 


gtcaccaact 


ttattgttca 


6000 


ggaaactatc 


gataattata 


aatatatgca 


attacatgat 


tatctattag 


gtgcgatgag 


6060 


tctggttgat 


agtgtgatgg 


atattcagtt 


ccccccgcaa 


aattatattc 


ggatgggaac 


6120 


agatcctaac 


gtttcgcaaa 


accttccatt 


cggggtgatg 


gattctcgtt 


taatatttcg 


6180 


tttaaaggtt 


attcgtccct 


ttattaacat 


ggtggagatc 


cccagacagg 


tgatgtttac 


6240 


cgtgtatgtg 


acatcaacgc 


cttacgatcc 


gttggttaca 


cctgtttata 


ccattagttt 


6300 


tggtggccgg 


gttgaagtac 


cgcaaaactg 


cgaattaaat 


gccgggcaga 


ttgttgaatt 


6360 


tgattttggt 


gatatcggcg 


catcgttatt 


tagtgcggca 


gggccgggta 


atcgacctgc 


6420 


tggtgtcatg 


ccgcaaacca 


agagcattgc 


ggtcaaatgt 


acgaatgttg 


ctgcgcaggc 


6480 
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ttatttaaca 


atgcgtctgg 


aagccagtgc 


cgtttctggt 


caggcgatgg 


tgtcggacaa 


6540 


tcaggattta 


ggttttattg 


tcgccgatca 


gaacgatacg 


ccgatcacgc 


ctaacgatct 


6600 


caatagcgtt 


attcctttcc 


gtctggatgc 


agctgcggca 


gccaatgtca 


cacttcgcgc 


6660 


ctggcctatc 


agtattaccg 


gtcaaaaacc 


gaccgaaggg 


ccgtttagcg 


cgctggggta 


6720 


tttacgcgtc 


gattatcaat 


gaggtacgga 


gaatgagaag 


agtactcttt 


agctgtttct 


6780 


gcgggctact 


gtggagttcc 


agtggatggg 


cagttgaccc 


tttaggaacg 


attaatatca 


6840 


atttgcacgg 


taacgttgtt 


gatttctcct 


gtaccgtaaa 


cacagcggat 


attgataaga 


6900 


cggtagattt 


aggcagatgg 


cctacgacac 


aactactgaa 


cgctggcgat 


accacggcac 


6960 


tcgtcccttt 


tagcctgcgg 


ctggagggat 


gtcctccggg 


ttcagttgcg 


attttattta 


7020 


cgggaacgcc 


ggcatccgat 


accaacctgc 


tggctctgga 


tgatcccgca 


atggcacaaa 


7080 


ccgtcgccat 


cgaattacgt 


aatagcgatc 


gctcccggct 


cgcactgggg 


gaggcgagcc 


7140 


cgactgagga 


agtagatgca 


aatggcaatg 


tcacactaaa 


cttttttgcc 


aattatcgag 


7200 


cgttagccag 


cggtgttcgg 


ccaggtgtgg 


cgaaagcgga 


tgcgatattt 


atgatcaatt 


7260 


ataattaata 


ttatattaat 


tcgtataatt 


tggcgtagtc 


gataagctct 


acaattgaat 


7320 


gcaaacctag 


cttgccataa 


atattagatt 


tatgcgcact 


aactgtttta 


ttgctaagta 


7380 


ataacttatc 


ggcaatttct 


ttattagata 


atccgctaac 


cagataacgt 


aatatggtca 


7440 


cttcacgatt 


agatagcaca 


gtgaccgttg 


aactattcgt 


actacattta 


ttgcttttta 


7500 


tatagttaag 


cgtttcgctg 


ggaaaaaacg 


tgtatccgga 


gaggatcatc 


tgaacggcat 


7560 


gaaaaatatc 


attctgatca 


ttgcatttac 


tgacaaaacc 


gttagcacca 


gcttgtatcg 


7620 


ctctgccagc 


ataaaagcat 


tctgatttcg 


atgataaaaa 


taacactttc 


actgtgctct 


7680 


ggatttgttt 


gatccttttc 


aggaaggtaa 


aaccgtctgt 


tccgggcaag 


tctatatcca 


7740 


taatgattaa 


atcaacagga 


cgggttcgga 


gataatcgat 


ggttatgcga 


taatcatccg 


7800 


ttttcaggac 


aatctgcaat 


tcactgtttt 


tttgcaacag 


aacttcaata 


gacattctga 


7860 


tgataggatg 


agtatccata 


atgatcaccg 


acgttggttt 


catagttacc 


agtctcatag 


7920 


gagcggacaa 


ttttccgtta 


ggtcgggaaa 


ttgtactttg 


atacatgaaa 


atacgggttt 


7980 


tcttgattca 


gacgcgcagc 


ggtgtgcgtt 


tgtttgccgc 


tatagcgaaa 


taaatcagaa 


8040 


aatcagacgc 


ggtcgttcac 


ttgttcagca 


accagatcaa 


aagccattga 


ctcagcaagg 


8100 


gttgaccgta 


taattcacgc 


gattacaccg 


cattgcggta 


tcaacgcgcc 


cttagctcag 


8160 
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ttggatagag caacgacctt ctaagtcgtg ggccgcaggt tcgaatcctg cagggcgcgc 822 0 

cattacaatt caatcagtta cgccttcttt atatcctcca taatttcaga gtgggacata 8280 

tttgggacat tatcaccaaa aatgtcgtct attttcctcg catgctctgt caaatgatta 8340 

ggcgcaaggt gagcatacct acgaaccatt tctatggact cccatccgcc catttcctga 8400 

agcactgata atgggacgcc tgactgaatc agccagcttg cccaggtgtg tctgaggtca 8460 

tggaaacgga aatcttcaat tcctgcacga cgacaagctg atagccatga tgtcttgctg 8520 

tcgatgcgca tcttcctgac cgcaggcgtt gatgttccat ctgctcgctt agccgccttg 8580 

gtatgtacaa acacccattt gtgatgcttg cctatttgat cacgcaacac tttacaggcg 864 0 

gtatcgttca gcgccacacc aatggcgcgg tttgatttgc tctcttctgg attcacccag 8700 

gcaactcgtc gctgcatgtc gatttgttgc cattccagat ttatgatgtt cgactttctc 8760 

agaccagttg ccagcgcaaa cttgacgaca gatttcagtg gttcggggca ctcatcaata 882 0 

aggcgttttg cttcctcctt ttccagccat ctgactcgct tgtttctgac cgctggtatc 8880 

ttgatgacag gcgctttttc cagccacttc cagtcgcgtt ctgcagcacg gagaatggcc 8940 

tttatcatgg caagatgctt tgcctttgtc tgagttgata ctggctttgg ttcataaaca 9000 

ggcagttctt tacctttcct gatggcggcc tgaactttct gtttccatat ttctttcgtc 9060 

tttctgttat gcattctgct tacagcagag taaatctttg cctccgagat atctttaagc 9120 

cttataccct caaaatgttc aagccagaac tcaatccggc ttttatctga atcgagagat 9180 

tttttatcag ctttttcctc aagccatctt aggcaggcct cttcaaaagt gacatcaggt 924 0 

aaatccccta gcttttctac tcgccagagt tctgcttttc gcttgtcgtg caactcctga 9300 

gcttgccgtt tgtcctttgt gccaagagat tccttaattc gtttcccgcc cgggagcgaa 9360 

tacgaggcat accatatttc atttctgcgg aagagtgaca ttttctttcc tctgttatgc 9420 

catcacccgc gctcacctgg acagtatgca gcggagactg aagcgccgca atgcaggctt 94 80 

gccgtgttgt gaggtacccg gatattatcg tgaggatgcg tcatcgccat tgctccccaa 9540 

atacaaaacc aatttcagcc agtgcctcgt ccattttttc gatgaactcc ggcaccatct 9600 

cgtcaaaact cgccatgtac ttttcattcc gctcaatcac gacataatgc aggccttcac 9660 

gcttcatgcg cgggtcatag ttggcaaagt accaggcatc ttttcgcgtc acccacatgc 972 0 

tgtactgcac ctgggccatg taagccgatt ttattgcctc gaaaccaccg agccggaatt 97 80 

tcatgaaatc ccgggaggta cgagtattgc cggaagcgtg gcctgtatcc ggatgcagag 9840 

tcttatccgt ggaaatcgaa cgcgcattac tggttggtta ccaacttgta ccagaacatg 9900 
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cgggccaatg cgctggctga cgcggaatta cggcgcaagg ctgccgatga actgacctgt 9960 

atgacagcgc gaattaaccg tggtgagacg atacctgaac cagtaaaaca acttcctgtt 10020 

atgggcggta gacctctaaa tcgtgcacag gctctggcga agatcgcaga aattaaagct 10080 

aagttcggac tgaaaggagc aagtgtatga cgggcaaaga ggcaattatt cat 10133 

<210> 15 

<211> 10401 

<212> DNA 

<213> Escherichia coli 

<400> 15 



atcaatttaa 


caacaagtta 


cacaaccaat 


tcagactccg 


ccagcccacc 


aatcatgatt 


60 


ggacggtgta 


aggacaacac 


caacaaaaac 


aggaagttag 


aagtctcagc 


aaaacaccga 


120 


ccagacggtg 


aggagacata 


aaaggatacg 


caaaggagcc 


gcggctcctg 


gtaacatgaa 


180 


agcccacaga 


tgtgggcttt 


ttcgttgatg 


gtcagaacga 


ccagttcaca 


ccagctaccg 


240 


cgttccacgg 


ggattccaca 


ccggcactat 


ggctataccc 


caccccaaga 


tgcccgctta 


300 


acgtactgct 


gaatgaggct 


ttaatacctg 


cctggtatat 


tccacgtctg 


cccgacaaat 


360 


aattgacgaa 


attaccgtca 


ctattcactt 


tcacccggtt 


atcatcgaca 


aattctttgc 


420 


gcacagccgc 


cttcagccac 


ggctcaactt 


ccataccgtt 


ccccagacgc 


atgttgtaac 


480 


tcagcgttgc 


gcccagttca 


cgatatatac 


tgcgggtatc 


gactgatttc 


gatttcatgc 


540 


cattggataa 


atgatattcg 


aqqttatcaq 


cggtgaaccc 


cgttaacgat 


qcatacqqca 


600 


tcaggttcca 


gttaccatcg 


gtaaatcgca 


tcccggtttc 


aatgtgaccg 


cccagcccgt 


660 


tgctgtggta 


actgccattg 


gcggctccac 


cgctgctcat 


tttacctgct 


acgttacttt 


720 


taaaacggtt 


cagcttcacg 


acaccgtcca 


gatagaaacc 


actttcatgt 


tcccaactgg 


780 


catagccgcc 


cagagaataa 


ctgcccacac 


tgccatgtcc 


tccgcgatca 


aaaccgatat 


840 


gtgaatggga 


atagcccata 


aaagcgccta 


gcgtggtaat 


tccttcagga 


atatcattac 


900 


ggctgtcgat 


ccccactgtc 


attccggtca 


gcgtctgctc 


aaacccggca 


cccgcatcgg 


960 


tggtgacatt 


attacgggtg 


ttatacgtcg 


ccccccagac 


attattgttg 


tgtggactcg 


1020 


ctttcattat 


gttcaaccgc 


tcgcgaatac 


tgtttagctc 


agcatcaaat 


accaacggta 


1080 


atgttgctgc 


catattgagt 


acggctgccg 


tagaaggcgt 


aatgcgtttc 


tccggaacgg 


1140 


gtgtcggcgt 


tggatcggga 


gtagggtctg 


gttttggatt 


tgggtctggc 


tttggatcgg 


1200 


gttttgggtc 


tggctttgga 


tttgggatgg 


ggtccgggtt 


gggtttgaca 


tcattggtca 


1260 
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ggttccagtt 


gctgttgccg 


tcacttttca 


ggacatactc 


ataggtccca 


agatcaacga 


aaccgccggt 


attgcccagc 


gtaaacgaag 


catcccctcc 


ccccgttttc 


accagcgtca 


tcgcgtcgtc 


agactgtggg 


ctgacgccgg 


tatcctgaac 


aaagatttta 


aaattaccag 


tggcgttgtt 


gttgacgacc 


agttgatcgc 


cccgggagcc 


tgcaacgttg 


gtatgcaggt 


agaaattacc 


gctaccggaa 


agttcattgg 


ttgtcagcgt 


attgtagata 


ccgttagttg 


tggcaggcgc 


tgctgtttgt 


gctgacaaat 


aaacatcacc 


gtcgttgagt 


agcaaactgt 


ttactctata 


ttcgcagttg 


ctggtacctg 


cacaggaatt 


attgctgtta 


agccagacac 


tgccccggct 


ggcagccgtc 


aggtcggcaa 


gcgtggtatc 


gacgccattt 


cccagagtca 


atgtcgcgct 


atcggtaatc 


cggaccgccc 


cttcgagttt 


aactggcgta 


acattatccc 


gtggcgtcat 


taacgacagg 


cttcctgtcg 


cgccactgac 


cgatgcatcc 


gccagcgtac 


ctgcgtagac 


gattgccgta 


ccgccagcga 


cctggagatc 


ttctgcccgg 


gccagagcct 


gaaactcatc 


ttttgaccgc 


ccaagggtat 


attgcccgcc 


agagttaacc 


1.1.1, _ 1_ _. _, 

tttgtggcgg 


agtcctgacc 


caggttttgc 


attgccccac 


ccttgccaac 


cgtggagtcg 


cgagcttcgg 


tacctgctaa 


taccaataaa 


ttaccgccat 


tttccagcaa 


catattggtc 


gctaaattgc 


cggaaatgga 


aaaagtaccg 


tactggtgag 


taccgctgat 


ttcaataccg 


ttagccgtgc 


tcgtctggag 


agcggcaccg 


ctgttctgga 


cgatatctgt 


cgctttgcca 


ttatcgttga 


ctgtcagcgt 


accgccttca 


ttgatctttg 


tttttattgc 


ctctccgtta 


gctgaaactg 


tttgtattcc 


gccgtcgtta 


attgttgtct 


cattcgccac 


accctcgaca 


atttgttcac 


cgccggtgag 


cgtcgtgcct 


gtcgcagtgg 


cttttgtttt 


gacgatctcc 


cgtccgccca 


tattgacctg 


tgttttgtca 


gaagaggtgt 


ctgactccac 


ggttaacacg 


ccgccatttg 


ccagcaggat 


attgttcgcc 


gcaccctgct 


cgatgctgaa 


cgcgacgcca 


tccgcgcgtg 


ttcctgtgac 


ccgcgtcgcc 


ctggtggttg 


caaccaaagc 


gccctggcta 


ctctgctgta 


tccccgttgc 


gctgcctttc 


tcccgcacat 


cgagtgtgcc 


gccgtcatta 


agcaccgagt 


tttcagccag 


gccgccctca 


ttaactacct 


gtgaaccccc 


attaataatg 


gaaccttccg 


ctgtcccgtt 


tgccataatt 


tgttgtaggc 


cagagacgat 


atcggtattg 


attgccttac 


cataattctg 


aacggtttgc 


gtgccaccat 


tgatgtgtgt 


tttctctgtt 


gacccaccat 


caacaatttg 


ttcaccactt 


tcgatatttg 


cttcagtggc 


taaaccatat 


accgtttgct 


tgccaccttt 


gatatttgct 


ttatcagaag 


tggcactggc 


atatattgtt 


tgggtgccag 



1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
2880 
2940 
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cactattgag 


tacagtgcca 


acatcttttc 


cataaacatc 


cattttgccg 


ttggcattaa 


3000 


taatcgtgtc 


aactgcgcgg 


gaaccagtga 


cgactgttaa 


tgagccagcg 


ttttccagca 


3060 


ctacattttt 


agcttctgaa 


ttcctgatgt 


agaaagcatc 


accataactg 


ttggttcctt 


3120 


cgataagtgt 


tccggaggtc 


gtggaagcaa 


ttaatgcgcc 


gccggattgt 


tgctcaacat 


3180 


gcttagcctc 


accaccgtcc 


tgaacctcca 


gaacgccgcc 


attattaagt 


ctggtgctat 


3240 


ctgttttagc 


ctccttctgg 


acaatcagct 


taccgccagt 


atcaatggta 


gtatttttcg 


3300 


ccgaggtttt 


agccactacc 


gtcagttcgc 


cggtattttc 


cagcacaaca 


taattagcct 


3360 


cccctccggt 


aatagtgaag 


tgagagagct 


tgttgtatcc 


ttcgatatca 


gtccctgcac 


3420 


ccgtgttggc 


aactaaagca 


ctgcccgtct 


cctggttaac 


cccatgtgca 


ataccgccgg 


3480 


tatagacaat 


cagcgagcct 


ccggcgctaa 


tattgctgcc 


aattgccgta 


ccatctttct 


3540 


caacaacctg 


ccggctcccg 


gaggatataa 


ttgttgtgtc 


agctttcccg 


ccgcttttga 


3600 


tattttgcgt 


tccgctgttg 


atattggtgc 


ctgtggctat 


gccataatta 


ttaatattct 


3660 


gtgtgccacc 


attaattatg 


gtatttgtcg 


cgtttcctgc 


aacatccata 


accccgccat 


3720 


tatctattcg 


ggtcgcatca 


gctttagcat 


tggttaaaac 


tgacattgtt 


cctttatctt 


3780 


taataatcgt 


cttgtttgcc 


gaaccatatg 


cgtttatgtc 


taaatgacca 


ccgttttcca 


3840 


gcaacacatt 


gtctgccacg 


tgattgtgga 


tggagaatgc 


accttcacta 


ttcgtaccgc 


3900 


tcaccgtcgt 


accgttagtg 


ttagttttta 


aaattgcacc 


atcgtgctgg 


gtaacatttg 


3960 


ttgccgtacc 


acccctaaca 


tcaagcacgc 


caccagaata 


aacttcaata 


acatccgagg 


4020 


tgctggtgtt 


atcaacaatt 


tgcgtgccac 


cagaatagat 


atgcgtattt 


tttgccgttg 


4080 


acttactatt 


cagagactga 


gttccgcctt 


caatcgtcgt 


gtccagcgca 


cggctctcat 


4140 


atactctttg 


ctcaccgcca 


tttttaatgg 


ttgttgtttc 


tactgtgctc 


tgttcaacat 


4200 


actgtcgacc 


accatttatg 


gttgtgttcg 


ttgccagact 


tccttgtact 


acgtcctgag 


4260 


agccagactt 


atttatcgtt 


gtaccatcag 


catgcccttg 


aacttttact 


atctggctac 


4320 


caccatcaat 


gagtattcca 


ttcgcactcc 


ctccctctac 


gcgtgaagca 


ccgcccttaa 


4380 


ttgtcgttcc 


attgctgata 


ccccctttat 


aaacgtcctg 


attgccactc 


tcgattgtcg 


4440 


tacctgtgga 


aatacccccg 


tcatgaattg 


actgtctgcc 


accgttaatg 


gttgtattat 


4500 


tagcctgccc 


cacaaaattg 


ttatgacttc 


ctatatcttg 


atatccacca 


gattcaataa 


4560 


gacttccatt 


agataccccg 


ccatgaacat 


tctgctggcc 


atggttgata 


atatgagtgt 


4620 


tatttgttgt 


acctcgttca 


tccacttttt 


ggttgccatc 


tacagtctca 


tcgtttacca 


4680 
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caccaataac 


attagtagtg 


aaggcagcca 


tcccgggcgg 


ggcatatatc 


aaggcagata 


4740 


tcaataagga 


aagtactgag 


cggcgacaat 


aatagggact 


ggtcctgttc 


ataaatttca 


4 800 


tcctctgaaa 


agtgaatact 


gagtagcgtt 


taagcgacct 


tagctttgct 


gcaacatcag 


4860 


cccacaggca 


ccagaccagg 


ggattcatcc 


tgaagagaca 


gcgcaagtgt 


attgtgttca 


4920 


ccgctcatca 


aagacatcat 


gatgaaatga 


tgatattccg 


cataagaatg 


aggcattttt 


4980 


taaacgcagt 


gcgctgaagt 


gtggttggat 


aaaaaagtca 


atccattcag 


gaaatacggg 


5040 


cgtattcttt 


tctttcgaca 


atgagccgtt 


gccaaaataa 


aatgatttac 


ataatcgttt 


5100 


ctgatgaata 


tcttctgctc 


acataaaaat 


cacacaataa 


ctttgagatc 


gcagattgtt 


5160 


ttacttttac 


agcattcgtc 


cccccattgt 


tgggcaaata 


tagattgggc 


cagagcacga 


5220 


aagttaatac 


cacgttcgca 


cagctcctcc 


aacagcacga 


caagatgcca 


catactgcgc 


5280 


cccagtcggt 


tcagtttaca 


gactagcagt 


gcgttccctg 


ccgatgatgt 


cctgaccagt 


5340 


tttttcagtc 


cggacctcct 


gccacggttt 


tacgttgaag 


tggtaaccct 


gagcacgcag 


5400 


ttcttcagtc 


aggcgtggtg 


caccgtaacg 


ctgttattgc 


tgggtaagat 


caaaaaactt 


5460 


tcaggcagct 


aaggaaagtt 


gaaccagaca 


ttagatgaaa 


tatttcaacc 


aattacagca 


5520 


ccaattcagt 


cactgccagc 


ccaccaaata 


aatcaagggg 


ttacatgaaa 


acgtagcccc 


5580 


tttttctttg 


gtagtgacac 


taaaatggat 


gtagtgtgaa 


gaataatccc 


gtttactcaa 


5640 


tcaataatac 


atattgtttc 


aatctacgtt 


attatctctt 


tgtaaaaatt 


gccatttatt 


5700 


aatcattgaa 


aactgctttt 


agaacttgat 


acaacgggac 


tagtcacaac 


aggactattc 


5760 


tcaacgggat 


catcctcaga 


ggaactatca 


tcaaagtcat 


catccataaa 


taaaatatca 


5820 


tcgaatggtg 


ccacgcccgt 


gatgagtttt 


attttattat 


tacgatcagt 


caatactcca 


5880 


cttaaaccgt 


tttcgctcac 


aggttttaat 


gatttttcat 


tactcttgtt 


gtaagcaggc 


5940 


gcattaaaaa 


tacacggagt 


atcaacatca 


aacaatgacg 


ttccccagtt 


cacatattga 


6000 


atatcatagt 


tactgaagtt 


ctgtccagaa 


aagaagcacc 


ccttaaaatc 


caatccacgt 


6060 


aaattatata 


aaccaccctc 


ttctttttgg 


agagtaatgt 


taattttggc 


tatctcccgg 


6120 


acatcatcgc 


catttttgta 


tttgaatacc 


gtttcaagat 


gttctccaga 


cagcttgact 


6180 


tcaggaaata 


atttgaaatc 


aaagcctata 


ttattatgtg 


tcaacgtaga 


tgaacaaaaa 


6240 


atggaaaaag 


cttgcagtgc 


tgaattatag 


ctatcgattt 


tatcttgagg 


ctgagctctt 


6300 


ggtaaaaact 


tatagcaaca 


ctcataaaaa 


ttaaacagaa 


gctctgaaga 


ccttgtattt 


6360 
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ttatcaaata 


ataccccctt 


gaactcattc 


acaaacgcat 


cttttttttc 


ttgaatatct 


6420 


atggggtgtt 


cctttgactc 


tgacaaagat 


gaaatctcat 


ctattttgtt 


ttcatatgaa 


6480 


ttacgtgatt 


ccatacagac 


atttggcggc 


gtttctaaaa 


taacactacg 


cgtactactt 


6540 


ggcttaagta 


aaccaacatg 


aaaatcactt 


tttcttatat 


tatcgaaaag 


gttctattca 


6600 


tttcttttag 


cgcattcaaa 


aaactgatcg 


gcattatttt 


tattcgataa 


ttttttagtt 


6660 


tcagaaaaca 


cattttcatt 


gttttccagc 


tttagtttaa 


tgagaagatt 


ttcccagacc 


6720 


tgcttgctta 


aacatattac 


gtcaggctca 


ccagaactaa 


ctaactcgtg 


attattatta 


6780 


aagtgtacgt 


tgaatacctt 


taagttattt 


tcaccaactt 


catatttaat 


acgttttaat 


6840 


tgttctccag 


ctcccataat 


gacaaaggcg 


ttgccttctt 


gatatataca 


ttcagacatc 


6900 


attttttgta 


aagtttcaag 


agcaccgcga 


tacgtctctg 


atgcagcttc 


cttacaaatt 


6960 


aattttaaaa 


tactatgagc 


tagtagctcc 


atgtgtttag 


aagatttatt 


ttcattataa 


7020 


cttccactac 


ccaaaactgc 


gctagcgtta 


aatccgttgc 


ttttactaac 


taacattgtc 


7080 


tattcctcaa 


ttaatgtcta 


catggctatt 


tttaatgtta 


ttactgtttg 


tcactataaa 


7140 


aaaacgctca 


tttgagacaa 


ttactgacat 


taactgcttc 


acttgctacg 


catggaactt 


7200 


ttaattaaat 


tagcacagga 


atgttaaatt 


taataaacaa 


aaggttattt 


cgctgtatga 


7260 


taaaaaaaac 


cgttataatt 


tattagtgaa 


aatcgttttt 


caagtgttag 


aaatttatat 


7320 


ctcaatagcg 


ttggttaatg 


agcatagcca 


cgctcctgta 


acgctcacaa 


aactcatctg 


7380 


cctgcggcgg 


gtgttctggt 


cagtagtaga 


tgtttaaggc 


gtggcagaga 


catttcatcc 


7440 


ttactctacg 


gcattgttct 


acatacattg 


gttgtggtac 


tcacttatca 


tcagtgagcg 


7500 


aacagagaat 


agttcagtga 


tttgagtaat 


taacctgatt 


aaatgaaggg 


gtataataaa 


7560 


tgataatact 


ctggctttat 


cgttaattac 


ttaattccac 


atgtaagcaa 


tttgcccgct 


7620 


tggcatagca 


ggcatttttt 


ccaggtactt 


ttgaatgagt 


actgatggat 


aaatacattg 


7680 


cagtggcgtg 


ccacgtacca 


aaacaccagc 


cctcattcga 


aaccacccac 


cgcacttctt 


7740 


ccttgaaatg 


gcgttagtca 


tgaaatatag 


accgccatcg 


agtacccctt 


gtacccttaa 


7800 


ctcttcctga 


tacgtaaata 


atgatttggt 


ggcccttgct 


ggacttgaac 


cagcgaccaa 


7860 


gcgattatga 


gtcgcctgct 


ctaaccactg 


agctaaaggg 


ccttgagtgt 


gcaataacaa 


7920 


tacttataaa 


ccacgcaata 


aacatgatga 


tcatatgatg 


taaataacag 


atttttatgc 


7980 


gttcccattc 


accttgggtc 


gtgattacac 


gcgacataaa 


acccgacacc 


gcctccattc 


8040 


gcaaagtcga 


tactcgcagt 


caacaagcaa 


atgttaataa 


ttagcactat 


ctatagttat 


8100 
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catcgattca atgatacttt gtaatgattt tgtatctaat aatataactt tattacatta 8160 

gctgaagagt tttcgcatca ttatgatatc tgttactttt cactccataa aaataaactt 8220 

cgtatagcaa tatattcttt catagatctt attctgctaa tcattagttt cgtatgagcg 8280 

atttttgaca gttgcctctc cagaccacat cgataattaa taaaacagat ttaagcatta 8340 

tccttttcca tataaatatt ggataaaagt aggacatctg tttgcaatta ctttcacaac 8400 

aattaaacat ttttatgttt ccgtatacat catattactc taccattaga ggaactttat 8460 

tatgttttct ataaaaccag gacccagaaa tttacctatc gacaacccca cattgttatc 8520 

atggaacatt actgacgggg atctaaattc caaattaaat acattagaat atctaaactg 8580 

tataacaaat attattaatt cttgtggagt ttaccctcaa ggattaaaag acagagaaat 8640 

tatatcaact tttcacgcag aaaaagttat taatgatctg ttaaaaaacg attataaaat 8700 

ttccctttct ccagatacaa cttaccgaga gttgaataaa gcagcacagc gtagcattac 8760 

agcgccagac aggataggag aaagaaaaac ataggtttat caacgagata caatgattga 882 0 

aagaggtgat aacagcggtg tttatcagta tggtcgtgct gaacatttca cccacattat 8880 

atctgacaaa ccttccccaa aagataaata tgttgcatat gctattaaca ttcctgacta 8940 

tgagctggca gccgatgtat ataatattaa cgtgacgtca ccttccggac agcaagaaac 9000 

atttaaaata ttaatcaatc tagaacatct acggcaaaca cttgaacgta aatctcttac 9060 

tgctgttcag aaatcacaat gtgaaatcat cacccccaaa aaacctggcg aagcgattct 912 0 

tcatgctttt aatgccacct accagcagat cagagaaaat atgtctgaat ttgcacgttg 9180 

ccattatggg tatatacaaa tccctccagt gacaactttc cgcgtccgac ggaccagaaa 9240 

ctcccgaaga agaaaagggt tactggtttc atgcttatca acccgaagat ctttgtacca 9300 

tccataatcc aatgggagat ttgcaggatt ttattgcatt ggttaaagat gctaaaaaat 9360 

ttggtatcga tatcattcct gattatacct ttaactttat gggaattggg ggtagtggta 942 0 

aaaatgacct ggattatccc tctgctgata tacgagcgaa gatcagtaaa gatatagaag 9480 

gtggtatccc tggctattag caaggtcagg ttttgattcc attcattaaa gatccagtaa 954 0 

caaaagaacg taaacaaatc catccagaag atatacatct cactgcaaaa gacttcgaag 9600 

caagtaaaga taacatctct aaggatgaat gggaaaacct ccatgcatta aaagaaaagc 9660 

gtttaaatgg aatgcctaaa acaacaccca aaagtgacca ggttattatg ttgcaaaatc 972 0 

aatacgttcg tgaaatgcga aaatatggcg tacgaggttt acgttatgat gcggcaaaac 9780 
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actcaaaaca tgaacaaata gaaagatcaa taaccccacc gcttaaaaat tataatgagc 9840 

ggttacacaa tactaactta tttaacccaa aatatcataa aaaagccgtt atgaattaca 9900 

tggaatatct ggtaacttgt cagttggatg aacaacaaat gtcatcactg ctttatgaaa 9960 

gagatgattt aagcgccatt gatttttcat tgctcatgaa aacgataaaa gccttttcat 1002 0 

ttggtggaga tcttcaaacc cttgcatcaa aaccgggttc cacaatctca agtatcccat 10080 

cagaaagacg gatattgatt aacattaacc acgattttcc taacaatggt aatcttttca 10140 

atgactttct atttaaccat caacaagatg aacaattagc aatggcatat atagccgctc 102 00 

tgccgttcag caggccttta gtttactggg atggccaagt attaaaatca acgactgaaa 102 60 

ttaaaaatta tgatgggtcc acgcgtgtcg gcggtgaggc gtagcttaat aaaggttgct 10320 

ctacctatca gcagctctac aatgaattcc acgcattata tatagataaa gcaggaatat 103 80 

ggagcgcatt tgagggtgta t 10401 

<210> 16 
<211> 1100 
<212> DNA 

<213> Escherichia coli 



<400> 16 
atggctgtag 


ggtgggaaaa 


aacacaaagt 


aaacaataat 


tgacgaatat 


agcgccacgc 


60 


tgttcgcaac 


ctaaccaaac 


agtcactttc 


gagcaatttt 


ccttgaaaaa 


gaggttgacg 


120 


ctgcaaggct 


ctatacgcat 


aatgcgcccc 


gcaacgccga 


taaggtatcg 


cgaaaaaaaa 


180 


gatggctacg 


tagctcagtt 


ggttagagca 


catcactcat 


aatgatgggg 


tcacaggttc 


240 


gaatcccgtc 


gtagccacca 


tctttttttg 


cgggagtggc 


gaaattggta 


gacgcaccag 


300 


atttaggttc 


tggcgccgca 


aggtgtgcga 


gttcaagtct 


cgcctcccgc 


accattcacc 


360 


agaaagcgtt 


gtacggatgg 


ggtatcgcca 


agcggtaagg 


caccggtttt 


tgataccggc 


420 


attccctggt 


tcgaatccag 


gtaccccagc 


catcttcttc 


gagtaagcgg 


ttcaccgccc 


480 


ggttattggg 


gtatcgccaa 


gcggtaaggc 


accggttttt 


gataccggca 


ttccctggtt 


540 


cgaatccagg 


taccccagcc 


atcgaagaaa 


caatctggct 


acgtagctca 


gttggttaga 


600 


gcacatcact 


cataatgatg 


gggtcacagg 


ttcgaatccc 


gtcgtagcca 


ccaaattctg 


660 


aatgtatcga 


atatgttcgg 


caaattcaaa 


accaatttgt 


tggggtatcg 


ccaagcggta 


720 


aggcaccgga 


ttctgattcc 


ggcattccga 


ggttcgaatc 


ctcgtacccc 


agccaattta 


780 


ttcaagacgc 


ttaccttgta 


agtgcaccca 


gttggggtat 


cgccaagcgg 


taaggcaccg 


840 
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gattctgatt ccggcattcc gaggttcgaa tcctcgtacc ccagccacat taaaaaagct 900 

cgcttcggcg agctttttgc ttttctgcgt tcattcaatg tcgaatgcga tgttgacacg 960 

tcttatcctt caatgtcgga tgcgacgctg ccgcgtctta tccgacctac ggttggcacg 102 0 

catccggcaa tgttgtaagg ctacaaccct aacgcatatt tcagcgcctg acgtttcaac 1080 

acgccagcac gctccgccgc 1100 
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